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DETAILED ACTION 
Drawings 

1 . The drawings were received on 23 September 2005. These drawings are acceptable. 

Claim Objections 

2. Claims 8, 10, and 12 are objected to because of the following informalities: 

Claim 8 recites "said at least one laser comprising a laser for each mode" in lines 7-8 of 
the claim. Examiner respectfully notes that because the claim recites "at least three possible 
values" and "a mode corresponding to each of said possible values," the claim inherently 
includes at least three modes, and therefore, at least three lasers. Examiner respectfully suggests 
that instead of reciting "at least one laser" twice in line 7 and once in line 10 of the claim, the 
claim should be amended to recite "at least three lasers" in these places in the claim. 

Claim 10 also currently recites "said at least one laser" in line 1 of the claim. Examiner 
respectfully suggests that this phrase should also be amended to "said at least three lasers." 

Claim 12 recites "said laser" in line 9 of the claim, but recites "at least one laser" twice in 
lines 7 and 8. Examiner respectfully suggests that the terminology regarding the laser element is 
made consistent in the claim. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 
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4. Claim 1 1 is rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with the 
enablement requirement. The claim(s) contains subject matter which was not described in the 
specification in such a way as to enable one skilled in the art to which it pertains, or with which 
it is most nearly connected, to make and/or use the invention. 

Claim 1 1 recites a plurality of filters coupled to a laser and a plurality of electronic 
switches corresponding to the filters. However, claim 1 1 depends on claim 8, which has been 
amended to include the limitation "said at least one laser comprising a laser for each mode," and 
now inherently includes at least three lasers (see above discussion regarding the claim objection 
to claim 8), wherein each laser is powered corresponding to the respective mode. Examiner 
respectfully notes that Applicants' specification does not include an embodiment of their 
invention with at least three lasers powered corresponding to each mode and a plurality of 
switches and filters corresponding to each mode coupled to "said laser." For example, 
Applicants' Figure 4 shows an embodiment including a plurality of lasers, but no additional 
filters and switches, and Figure 6 shows an embodiment including one laser and filters and 
switches. 

5. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

6. Claims 1-7 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 1 recites "said lasers" in line 9. There is insufficient antecedent basis for this 
limitation (multiple lasers) in the claim because the claim only previously recites a step of 
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"powering a laser corresponding to a respective mode." However, although the claim does 
inherently recite that there are a plurality of modes (because each mode corresponds to a 
respective one of "at least three possible values"), Examiner respectfully notes that the recited 
step of powering does not inherently necessitate multiple lasers because a single laser may be 
powered in different ways corresponding to the multiple modes. Applicants' own Figure 6 
illustrates such an embodiment using a single laser. 

Claims 2-7 depend on claim 1 and are therefore also rejected under 35 U.S. C. 112, 
second paragraph. 

Claim Rejections - 35 USC§103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shikada et al. 
(US 4,700,352 A) in view of Puc et al. (US 6,452,707 Bl). 

Regarding claim 1, as well as the claim may be understood with respect to 35 U.S.C. 1 12, 
discussed above, Shikada et al. disclose a method of transmitting data over a fiber-optic channel 
(Figure 1), the data comprising multi- valued bits each having one of at least three possible 
values, the method comprising: 

a) establishing a respective optical characteristic corresponding to each of the possible 

values; 
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b) for each multi- valued bit of the data, transmitting a pulse having the optical 
characteristic corresponding to the value of the multi- valued bit (column 2, lines 12-50; column 
3, lines 7-62; see also Figures 3 and 4A-C); 

each pulse being transmitted by powering a laser (semiconductor laser 1 in Figure 1) 
corresponding to a respective mode, each mode corresponding to a respective one of the values, 
and the laser being powered by a laser driver (including pulse source 3) operating to power the 
laser corresponding to the respective mode. 

Examiner respectfully notes that Shikada et al. disclose that pulses are transmitted by the 
laser, wherein the laser operates corresponding to a respective mode corresponding to one of the 
values. In other words, when the multi- valued data signal indicates a certain bit value, the laser is 
operated in a way to transmit that bit value. 

Further regarding claim 1, as well as the claim may be understood with respect to 35 
U.S.C. 112, discussed above, Shikada et al. do not specifically disclose multiple lasers, but it is 
well understood in the art that a system may include multiple, similarly-operating transmitters for 
transmitting signals to a plurality of locations in a communications network. It is also well 
known in the art that a plurality of similarly-operating transmitters may be used in a multiplexed 
system in order to transmit larger quantities of data; Puc et al. in particular teach providing a 
plurality of optical transmitters 120 for this purpose (Figure 2; column 4, lines 30-42). Puc et al. 
further teach that these optical transmitters may transmit multi-valued bits having at least three 
possible values such as the transmitter already disclosed by Shikada et al. (Puc et al., column 5, 
lines 1-24). It would have been obvious to a person of ordinary skill in the art to include multiple 
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lasers as suggested by Puc et al. in the system disclosed by Shikada et al. in order to transmit 
larger amounts of data across the communications channel. 

Regarding claim 2, Shikada et al. disclose that the optical characteristic comprises 
wavelength (i.e., frequency; column 1, lines 49-50). 

Regarding claim 3, Shikada et al. disclose that optical characteristic further comprises 
amplitude modification (column 3, lines 3-6). 

9. Claims 1, 4, and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kasturia et al. (US 5,299,047 A) in view of Puc et al. 

Regarding claim 1, as well as the claim may be understood with respect to 35 U.S.C. 112, 
discussed above, Kasturia et al. disclose a method of transmitting data over a fiber-optic channel 
(Figure 2), the data comprising multi- valued bits each having one of at least three possible 
values, the method comprising: 

a) establishing a respective optical characteristic corresponding to each of the possible 

values; 

b) for each multi- valued bit of the data, transmitting a pulse having the optical 
characteristic corresponding to the value of the multi- valued bit (Figure 1; column 2, lines 27- 
55); 

each pulse being transmitted by powering a laser 1 corresponding to a respective mode, 
each mode corresponding to a respective one of the values, and the laser being powered by a 
laser driver (including encoding means 7, modulator 3, and on/off switching means 5) operating 
to power the laser corresponding to the respective mode (column 2, lines 56-68; column 3, lines 
1-42). 
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Examiner respectfully notes that Kasturia et al. disclose that pulses are transmitted by the 
laser, wherein the laser operates corresponding to a respective mode corresponding to one of the 
values. In other words, when the multi- valued data signal indicates a certain bit value, the laser is 
operated in a way to transmit that bit value. 

Further regarding claim 1 , as well as the claim may be understood with respect to 35 
U.S.C. 112, discussed above, Kasturia et al. do not specifically disclose multiple lasers, but it is 
well understood in the art that a system may include multiple, similarly-operating transmitters for 
transmitting signals to a plurality of locations in a communications network. It is also well 
known in the art that a plurality of similarly-operating transmitters may be used in a multiplexed 
system in order to transmit larger quantities of data; Puc et al. in particular teach providing a 
plurality of optical transmitters 120 for this purpose (Figure 2; column 4, lines 30-42). Puc et al. 
further teach that these optical transmitters may transmit multi- valued bits having at least three 
possible values such as the transmitter already disclosed by Kasturia et al. (Puc et al., column 5, 
lines 1-24). It would have been obvious to a person of ordinary skill in the art to include multiple 
lasers as suggested by Puc et al. in the system disclosed by Kasturia et al. in order to transmit 
larger amounts of data across the communications channel. 

Regarding claims 4 and 5, Kasturia et al. disclose that the optical characteristic comprises 
polarization and amplitude modification (Figure 1; column 2, lines 27-55). 
10. Claims 1, 6, and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yonenaga et al. (US 5,543,952 A) in view of Puc et al. 

Regarding claim 1, as well as the claim may be understood with respect to 35 U.S.C. 1 12, 
discussed above, Yonenaga et al. disclose a method of transmitting data over a fiber-optic 
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channel (Figure 1 1 A), the data comprising multi- valued bits each having one of at least three 
possible values, the method comprising: 

a) establishing a respective optical characteristic corresponding to each of the possible 

values; 

b) for each multi- valued bit of the data, transmitting a pulse having the optical 
characteristic corresponding to the value of the multi- valued bit (Figures 3 and 12A-F; column 9, 
lines 23-32); 

each pulse being transmitted by powering a laser 76 corresponding to a respective mode, 
each mode corresponding to a respective one of the values, and the laser being powered by a 
laser driver (including encoding circuit 80 and modulators 3 1 and 32) operating to power the 
laser corresponding to the respective mode (column 8, lines 60-67; column 9, lines 1-18). 

Examiner respectfully notes that Yonenaga et al. disclose that pulses are transmitted by 
the laser, wherein the laser operates corresponding to a respective mode corresponding to one of 
the values. In other words, when the multi- valued data signal indicates a certain bit value, the 
laser is operated in a way to transmit that bit value. 

Further regarding claim 1, as well as the claim may be understood with respect to 35 
U.S.C. 1 12, discussed above, Yonenaga et al. do not specifically disclose multiple lasers, but it is 
well understood in the art that a system may include multiple, similarly-operating transmitters for 
transmitting signals to a plurality of locations in a communications network. It is also well 
known in the art that a plurality of similarly-operating transmitters may be used in a multiplexed 
system in order to transmit larger quantities of data; Puc et al in particular teach providing a 
plurality of optical transmitters 120 for this purpose (Figure 2; column 4, lines 30-42). Puc et al. 
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further teach that these optical transmitters may transmit multi- valued bits having at least three 
possible values such as the transmitter already disclosed by Yonenaga et al. (Puc et al., column 5, 
lines 1-24). It would have been obvious to a person of ordinary skill in the art to include multiple 
lasers as suggested by Puc et al. in the system disclosed by Yonenaga et al. in order to transmit 
larger amounts of data across the communications channel. 

Regarding claims 6 and 7, Yonenaga et al. disclose that the optical characteristic 
comprises phase angle and amplitude modification (Figures 3 and 12A-F; column 9, lines 23- 
32). 

Allowable Subject Matter 

1 1 . Claims 8, 10, and 12 would be allowable if rewritten to overcome the claim objections 
discussed above. 

12. Reasons for the indication of allowable subject matter were presented in the previous 
Office Action. 

Response to Arguments 

13. Applicants' arguments filed 23 September 2005 with respect to claims 1-7 in particular 
have been considered but are moot in view of the new ground(s) of rejection. 

Examiner respectfully notes that claims 1-7 do not specifically recite the structures 
recited in claims 8 or 12. 

Examiner also respectfully notes that although claim 12 contains allowable subject 
matter, claim 1 1 (which contains some similar limitations as claim 12) is rejected under 35 
U.S.C. 1 12, first paragraph, as failing to comply with the enablement requirement as discussed 
above, and is not allowed. 
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Conclusion 

14. Applicants' amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicants are reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 . 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

1 5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christina Y. Leung whose telephone number is 571-272-3023. 
The examiner can normally be reached on Monday to Friday, 6:30 to 3:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on 571-272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 571-272-2600. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
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may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




